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Background: Hand hygiene at the point of care is recognized as a best practice for promoting compli-
ance at the moments when hand hygiene is most critical. The objective of this study was to compare
knowledge, attitudes, and practices of US and Canadian frontline health care personnel regarding hand
hygiene at the point of care.
Methods: Physicians and nurses in US and Canadian hospitals were invited to complete a 32-question
online survey based on evidence supporting point of care hand hygiene. Eligible health care personnel
were in direct clinical practice at least 50% of the time.
Results: Three hundred ﬁfty frontline caregivers completed the survey. Among respondents, 57.1% were
from the United States and 42.9% were from Canada. Respondents were evenly distributed between phy-
sician and nurses. The US and Canadian respondents gave identical ranking to their perceived barriers
to hand hygiene compliance. More than half of the respondents from both the United States and Canada
agreed or strongly agreed that theywould bemore likely to clean their handswhen recommended if alcohol-
based handrub was closer to the patient.
Conclusion: This survey demonstrates that similarities between Canada and the United States were more
common than not, and the survey raises, or suggests, potential knowledge gaps that require further
illumination.
© 2016 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier
Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
BACKGROUND
Point-prevalence surveys conducted in both United States and
Canada reported between 4% and 11% of acute care hospital inpa-
tients in had at least 1 health care-associated infection.1 Preventing
these infections is a priority in both countries, and hand hygiene
has been recognized as a universal standard of practice in the de-
livery of safe patient care. Evidence-based hand hygiene practices
have been advocated by the World Health Organization (WHO),
Centers for Disease Control and Prevention (CDC), and the Provin-
cial Infectious Diseases Advisory Committee.2
One important component of these recommendations is the pro-
vision and use of hand hygiene products at the point of care (POC).
The POC is deﬁned as the placewhere the following 3 elements come
together: the patient, the health care worker, and the provision of
care or treatment.3 According to current best practice, hand hygiene
productsmustbeavailableat thePOC.This requires thatahandhygiene
product be easily accessible and as close as possible—ideally within
arm’s reach of where patient care or treatment is taking place.
The WHO First Global Patient Safety Challenge identiﬁed 2 spe-
ciﬁc geographic zones within the health care setting: the patient
zone and the health care area.4 The patient zone is deﬁned as
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a patient’s intact skin and his/her immediate surroundings
colonized by the patient ﬂora and the health care area as contain-
ing all other surfaces.2 POC hand hygiene products should be
accessible without leaving the patient zone.2
Five opportunities have been identiﬁed by the WHOwhen hand
hygiene is most to prevent infection and improve patient outcomes.2
This concept of the moments for hand hygiene is a cornerstone of
current recommendations for hand hygiene.2 This evidence-
based, ﬁeld-tested, user-centered approach is designed to be easy
to learn, logical, and applicable in a wide range of settings. Specif-
ically, the 5 moments include before patient contact, as you enter
the patient zone; before performance of an aseptic task; after body
ﬂuid exposure risk; after patient contact; and after contact with
patient surroundings, when leaving the patient zone. At the time
of their introduction Canadian thought leaders believed that clean-
ing hands before “contact with the patient’s surroundings”5 was as
important as cleaning them “after contact with the patient’s
surroundings”5; that is, moment 5. Therefore, they adopted 4
moments for hand hygiene and integratedWHOmoment 5 into Ca-
nadian moments 1 and 4, deﬁning them as before contact with the
patient or their surroundings (moment 1) and after contact with
the patient or their surroundings (moment 4).5
In accordance with hand hygiene recommendations during these
moments, providing POC hand hygiene products facilitates inte-
gration of hand hygiene in to the natural workﬂow patterns of health
care providers and can contribute to higher hand hygiene
compliance.3,4
In contrast, in the United States, best practice recommenda-
tions include performance of hand hygiene on entering the room
and on exiting the patient care area. There is no mention of POC
in the CDCGuideline for HandHygiene in Healthcare Settings (2002),6
and the Joint Commission Center for Transforming Healthcare based
the Targeted Solutions Toolkit upon the “wash in/wash out” concept.7
Despite the evidence of POC interventions as an effective strat-
egy to improve hand hygiene, a recent survey indicated that 22.5%
of US hospitals do not have alcohol-based hand rubs (ABHRs) avail-
able at the POC.8 This raises the question of whether different
guidelines and national recommendations have resulted in varia-
tions in the adoption of POC practices.
This study evolved from a discussion about POC hand hygiene that
took place between infection preventionists (IPs) from the United
States and Canada. In Canada, a very concerted national campaign
took place in 2008 in Canadian hospitals, supported by the Canadi-
an Patient Safety Institute.5 This campaign provided speciﬁc education
for frontline health care personnel from the WHO 5/Canadian 4
Moments for Hand Hygiene. To the best of our knowledge there was
no corresponding national campaign across the United States to raise
awareness of the concept of moments for hand hygiene or any em-
phasis on access to hand hygiene products at the POC. Given this fact,
the survey was designed to determine if the robust education pro-
vided to Canadian health care personnel made a difference to their
knowledge, attitudes, and practices concerning POC hand hygiene,
when compared with their American counterparts.
METHODS
This study was a cross-sectional examination of health care
workers using a survey of knowledge, attitude, and self-reported
practice of POC hand hygiene. This survey was the ﬁrst of its kind
to address knowledge, attitudes, and practices related to POC hand
hygiene.
The survey was developed by a panel of content matter experts,
including IPs, researchers, nurse experts, and industry representa-
tives. Market research expertise was used to develop the survey line
per line. Available evidence and recommendations for POC hand
hygiene placement were reviewed and speciﬁc objectives and main
content areas were identiﬁed based on previous conceptual frame-
works from hand hygiene, POC, and multimodal strategy content
experts.3,9,10
An introductory paragraph was created to deﬁne terminology
and concepts to be read by the survey taker before answering survey
questions. This introduction also included diagrams of the 4 or 5
moments for hand hygiene and a drawing of the patient zone. Po-
tential survey questions were developed by the panel. Pilot testing,
reﬁnement, and validation of the survey questions were con-
ducted with both Canadian and US frontline health care workers
and IPs. Ambiguous or misleading questions were eliminated or
revised based on content matter expert input and pilot testing
feedback.
The ﬁnal survey contained 32 items, including multiple re-
sponse questions, yes/no questions, and Likert-type rating scales.
Hand hygiene knowledge was evaluated using self-reported famil-
iarity with hand hygiene national and international guidelines.
Attitudes were assessed by asking respondents a series of state-
ments about a topic using a 4- or 5-point rating scale for the extent
to which they agreed with statements about hand hygiene and POC
options. Hand hygiene behavior and use of POC products was self-
reported by participants.
A sample size of 300 was selected based on prior studies, fea-
sibility, market research consultation, and the desire to compare POC
practices between Canada and the United States. Inclusion criteria
included licensed physicians and nurses with active clinical prac-
tice (at least 50% direct patient care), ability to read andwrite English,
and enrolled in an online survey panel administered by Research
Now (Plano, TX), a global online sampling and data collection
company. Panel members were invited to participate through e-mail
and completed online screening questions before being directed to
the survey. A total of 4,807 physicians and nurses were invited to
participate in the research with 350 completing the online survey
for a response rate of 7%.
The study was granted exempt status by The Ohio State Univer-
sity Institutional Review Board (FWA# 0006378).
RESULTS
A convenience sample of 350 individuals completed the survey,
including 200 (57.1%) in the United States and 150 (42.9%) in Canada.
Due to the sampling procedure, half of respondents were nurses and
half were physicians. Signiﬁcantly more physicians in the sample
were men (68.6% men) compared with nurses (90.3% women)
(P < .001). Signiﬁcant differences between the US and Canadian
samples were found for gender, education, and years with current
employer, as seen in Table 1. The duration with current employer
was longer for both nurses and physicians from Canada compared
with the United States. Of interest, more participants from the United
States were employed in academic medical centers compared with
respondents from Canada.
Statistical analysis was done by χ2 (categorical data) and t test
(interval data), with P values < .05 considered statistically signiﬁcant.
Barriers
Of the 8 potential barriers to hand hygiene compliance listed in
the survey, participants were asked to select the ones they be-
lieved were the most signiﬁcant deterrents to performing hand
hygiene at recommended moments. Canadian and US health care
workers selected barriers with near identical frequency. The most
frequent barriers were dispenser/sinks not in convenient loca-
tions (41%), being busy (36%), empty product dispensers (33%), and
products drying out hands (32%).
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Product placement
About 90% of US and Canadian health care workers reported that
ABHR dispensers are readily available at their hospital. However,
>50% of the participants from both the United States and Canada
agreed or strongly agreed that they would be more likely to clean
their hands when recommended if the ABHR was closer to the
patient.
In a related question, participants were also asked to select where
hand hygiene products would be better positioned. In identical
results from the United States and Canada, wall dispenser within
3 ft of the patient was selected as the most desired position (77%),
followed by the foot of the bed at 42%.
Product preference
Overall, Canadian respondents indicated a statistically signiﬁ-
cant preference for soap and water over ABHR, whereas US
respondents preferred ABHR, as seen in Table 2.
However, in both the United States and Canada, more physi-
cians indicated a preference for ABHR over soap and water when
comparedwith nurses. Respondents who identiﬁed a reason for pref-
erence of ABHR cited taking less time (78%) and convenient location
of dispensers (73%) as the most common reasons.
Reasons for preference to soap and water included the belief that
ABHR contributed to drying of hands (60%), harshness of ABHR (46%),
and burning on ABHR application (46%).
Knowledge
Signiﬁcantly more Canadian health care workers were familiar
with “Your 4Moments for Hand Hygiene” andWHO “My 5Moments
for Hand Hygiene,” whereas US health care workers reported greater
familiarity with the CDC hand hygiene guideline (Table 2). Despite
being more familiar with the hand hygiene recommendations com-
monly cited in of their own country, 48% of Canadian health care
workers were not familiar or had never heard of “Your 4 Moments
for Hand Hygiene” or Provincial Infectious Diseases Advisory Com-
mittee recommendations. Eighteen percent of US workers were not
familiar with the CDC guideline. Overall, respondents reported more
familiarity with their local hospital policies and procedures than
national or international guidelines.
Although Canadian workers were more familiar with 4 or 5
Moments for Hand Hygiene, they were not signiﬁcantly more knowl-
edgeable about the concept POC hand hygiene (Table 2).
Knowledge regarding POC hand hygiene was signiﬁcantly asso-
ciated with gender, age, and education (Table 3). Women reported
more familiarity with POC thanmen (3.92 vs 3.25; P < .001) and older
respondents were more familiar with POC hand hygiene. Respon-
dents were divided into 3 age groups: 18-34 years, 35-49 years, and
50 years and older (3.24, 3.45, and 3.91, respectively; P = .002). Finally,
education was inversely associated with knowledge of POC hand
hygiene. Respondents were divided into 4 groups: associates degree
and diploma, bachelor’s degree, master’s degree, andmedical doctor
and doctor of osteopathy (4.09, 4.01, 3.82, 3.28, respectively;
P < .0001). Familiarity with POC hand hygiene was higher among
nurses than physicians, with 32% of physicians and 13% of nurses
not being familiar with POC.
Table 1
Demographic characteristics of study participants in the United States versus Canada
United States (n = 200) Canada (n = 150)
Overall (n = 350)Nurse Physician Total Nurse Physician Total
Gender*
Male 12 (12) 80 (80) 92 (46) 5 (7) 40 (53) 45 (30) 137 (39)
Female 88 (88) 20 (20) 108 (54) 70 (93) 35 (47) 105 (70) 213 (61)
Age (y)†
<25 0 1 (1) 1 (0.5) 0 0 0 1
25-34 10 (10) 7 (7) 17 (9) 7 (9) 9 (12) 16 (11) 33 (9)
35-39 6 (6) 23 (23) 29 (15) 10 (13) 20 (27) 30 (20) 59 (17)
40-49 23 (23) 30 (30) 53 (27) 11 (15) 20 (27) 31 (21) 59 (17)
50-59 46 (46) 24 (24) 70 (35) 26 (35) 17 (23) 43 (29) 113 (32)
60-65 14 (14) 11 (11) 25 (13) 16 (21) 6 (8) 22 (15) 47 (13)
>65 1 (1) 4 (4) 5 (3) 5 (7) 3 (4) 8 (5) 13 (4)
Education‡
Associates degree/diploma 27 (27) 27 (14) 47 (63) 47 (31) 74 (21)
Bachelor’s degree 52 (52) 52 (26) 24 (32) 24 (16) 76 (22)
Master’s degree 21 (21) 2 (2) 23 (12) 4 (5) 1 (1) 5 (3) 28 (8)
Medical doctor/doctor of osteopathy 98 (98) 98 (49) 74 (99) 74 (49) 172 (49)
Years with employer§
<5 20 (20) 35 (35) 55 (28) 7 (9) 20 (27) 27 (18) 82 (23)
6-10 34 (34) 31 (31) 65 (33) 17 (23) 21 (28) 38 (25) 103 (29)
11-15 12 (12) 12 (12) 24 (12) 8 (11) 13 (17) 21 (14) 45 (13)
>16 34 (34) 22 (22) 56 (28) 43 (57) 21 (28) 64 (43) 120 (34)
NOTE. Values are presented as n (%).
*P < .01.
†P = NS.
‡χ2 = 23.988; P < .01.
§χ2 = 10.44; P = .015.
Table 2
Hand hygiene knowledge and product preference of US (n = 200) and Canadian
(n = 150) hospital workers*
United States Canada P value
Canadian 4 Moments 1.93 ± 1.119 2.86 ± 1.493 <.001
WHO 5 Moments 2.69 ± 1.402 3.04 ± 1.330 .017
CDC 3.75 ± 1.155 2.99 ± 1.256 <.001
PIDAC 2.07 ± 1.209 2.66 ± 1.236 <.001
Point of care 3.59 ± 1.368 3.75 ± 1.327 NS
Hospital’s policy 1.08 ± 0.346 1.09 ± 0.354 NS
Prefer soap and water 3.35 ± 1.181 3.61 ± 1.209 .047
Prefer ABHR 3.18 ± 1.227 2.76 ± 1.219 .002
NOTE. Values are presented as mean ± standard deviation.
ABHR, alcohol-based handrub; CDC, Centers for Disease Control and Prevention; NS,
not signiﬁcant; PIDAC, Provincial Infectious Diseases Advisory Committee.
*1 = Strongly disagree and 5 = strongly agree.
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Organizational support
Respondents from both the United States and Canada reported
that either their immediate supervisor (4.15 and 4.04, respective-
ly; P value not signiﬁcant) or their facility (4.19 and 4.16, respectively;
P value not signiﬁcant) supported POC hand hygiene.
Personal carriage
The survey deﬁned personal carriage as the carriage of a small
container of ABHR by a health care provider to facilitate hand
hygiene. Personal carriage of ABHR was not a common method of
performing hand hygiene at the POC with 75% of total partici-
pants stating that they “never” or “rarely” have personal carriage
supply with them while providing care. In another question >50%
of the total participants stated that personal carriage was not avail-
able for use when providing patient care. Personal carriage of ABHR
during patient care was more prevalent in the United States than
in Canada (1.86 and 1.63, respectively; P = .03). Only 15% of respon-
dents identiﬁed personal carriage as the most helpful method for
performing hand hygiene at the POC (Table 4).
POC and electronic compliance monitoring
Two questions were asked about electronic hand hygiene moni-
toring. One question asked, if hand hygiene compliance was
electronically monitored at the POC and would the respondent be
more likely to carry ABHR. There was a statistical difference, with
US respondents being more likely to carry ABHR than their Cana-
dian counterparts (3.12 and 2.92, respectively; P = .02) as shown in
Table 2. When asked the second question about the importance of
electronic monitoring at the POC, US and Canadian responses were
similar, with the greatest number of responses indicated neutral-
ity (neither important nor not important) about the importance of
electronically monitoring compliance at the POC.
DISCUSSION
This was the ﬁrst survey of its kind to assess similarities and dif-
ferences between US and Canadian health care personnel regarding
knowledge, attitudes, and practices related to POC hand hygiene.
The survey showed no difference between US and Canadian re-
spondents regarding barriers to performing hand hygiene. Identical
rankings demonstrated that US and Canadian frontline health care
workers consider not having dispensers/sinks in convenient loca-
tions as the number-1 barrier. By comparison, a questionnaire of
patient care personnel done in 1982 identiﬁed “being busy” as the
most important reason for not washing hands.11 At that time only
soap and water was available for hand hygiene. Local strategies to
improve hand hygiene compliance should begin with deﬁning bar-
riers to hand hygiene that are speciﬁc to a unit or institution.9 Health
care workers without access to hand hygiene products within the
patient zone are prevented from practicing POC hand hygiene.
More than half of respondents from both Canada and the United
States agreed or strongly agreed that they would be more likely to
clean their hands when recommended if ABHR was closer to the
patient. This supports ﬁndings from a wide range of US and inter-
national studies that showed improvement in hand hygiene
compliance when availability of ABHR at the POC was included
during multimodal interventions.3
In our survey, the 2most desired locations for placement of ABHR
were a wall-mounted dispenser within 3 ft of the patient or at the
foot of the bed, as seen in Figure 1. Options for wall-mounted dis-
pensers within the patient zone that are truly within the deﬁnition
of POC placement are limited due to restricted wall space, ﬁre safety
concerns, and the need for patient care access from both sides of
the bed. However, placing ABHR at the foot of the bed is a prom-
ising solution and true to the deﬁnition of POC if it provides ABHR
within arm’s reach without leaving the patient zone. The place-
ment of hand hygiene products within arm’s reach enables the
caregiver to fully comply with the moments for hand hygiene.
Hand hygiene experts also recommend placing ABHR in conve-
nient locations that are consistent with staff workﬂow patterns.10
Even when a hospital’s hand hygiene policies are based on WHO
moments, hand hygiene products are often not available within the
patient zone. There is sometimes a misunderstanding that simply
providing ABHR in patient rooms is providing for POC hand hygiene.
However, current guidelines are clear that health care workers should
not need to leave the patient zone to perform hand hygiene. Placing
ABHR in the patient zone within arm’s reach of the POC achieves
this goal and removes the barrier most frequently identiﬁed by US
and Canadian health care workers.
A preference for soap and water was noted in Canadian respon-
dents despite the fact that Canadian health care workers
acknowledged that ABHR is quicker, and almost all agreed or strongly
agreed that ABHR was readily accessible. This is an interesting ob-
servation given that national and international recommendations
prefer ABHR as the means of hand hygiene, unless hands are visibly
soiled or have been in contact with spore-forming pathogens.
Evidence-based education about eﬃcacymay not be enough to drive
health care workers preference to ABHR.
These results indicate that attitudes toward the preferred product
selection were motivated by personal reasons, including concerns
Table 3
Knowledge and familiarity with points of care, by demographics
Variable Result P value*
Gender <.01
Male 3.25 ± 1.36
Female 3.92 ± 1.29
Age <.02
18-34 3.24 ± 1.46
35-49 3.45 ± 1.39
>50 3.91 ± 1.25
Education <.01
Associate’s degree/diploma 4.09 ± 1.252
Bachelor’s degree 4.01 ± 1.15
Master’s degree 3.82 ± 1.36
Medical doctor/doctor of osteopathy 3.28 ± 1.38
*Post hoc Tukey test.
Table 4
Survey response outcomes*, United States versus Canada
Survey question United States Canada P value
Familiarity with POC Q14-5 3.59 ± 1.368 3.75 ± 1.327 NS
If ABHR were at POC, would be more
likely to clean hands Q18-5
3.65 ± 1.065 3.49 ± 1.06 NS
If POC compliance was electronically
monitored, would be more inclined to
wear personal carriage Q25-1
3.12 ± 1.17 2.92 ± 1.033 .02
Supervisor supports POC products
Q18A-3
4.15 ± 0.862 4.04 ± 0.999 NS
Have personal carriage products while
working Q22
1.86 ± 1.024 1.63 ± 0.931 .033
Electronic hand hygiene compliance
monitoring is important at POC Q21
3.25 ± 1.02 3.04 ± 1.05 NS
Use POC products Q15 190 (95) 139 (92.7) NS
NOTE. Values are presented as mean ± standard deviation or count (%).
NS, not signiﬁcant; POC, point of care; Q, question.
*1 = Strongly agree and 5 = strongly disagree.
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about skin health. This is consistent with a previous survey of health
care workers that found that skin problems from frequent
handwashings and the use of agents that irritate and dry the skin
were the main reasons for disinclination toward hand hygiene.12
It was not surprising to learn that US respondents were more
familiar with CDC hand hygiene guidelines, whereas those in Canada
were more aware of the WHO 5 Moments for Hand Hygiene. Na-
tional campaigns in Canada promote the 4moments and educational
tools in Canada, such as those created by the Canadian Patient Safety
Institute (CPSI) refer speciﬁcally to the need for hand hygiene prod-
ucts to be as close as possible to the POC. In 2006, the CPSI launched
a nationwide hand hygiene campaign based on 4moments and sub-
sequent Canadian hand hygiene guidelines cite this model for
education and compliance monitoring.5
What was surprisingwas that despite Canadian efforts to promote
a program based on the WHOmoments concept, there was no sig-
niﬁcant difference in familiarity with POC concepts between US and
Canadian frontline health care personnel. The CPSI refers speciﬁ-
cally to the need for hand hygiene products to be as close as possible
to the POC. In contrast, “point of care” is not used in the CDC Hand
Hygiene Guideline, which was the guideline most recognized by US
health care personnel.
The lack of difference in familiarity with POC hand hygiene
between US and Canadian health care personnel despite its pro-
motion in Canada, could be an indication that the concept of POC
hand hygiene may have been not well understood. The Canadian
focus onmoments for hand hygiene and their promotionwith graph-
ics depicting the moments, as well as compliance monitoring based
on the moments may have contributed to a lack of understanding
the concept of POC hand hygiene. Placement of hand hygiene prod-
ucts “within arm’s reach” at the POC enables health care workers
to fully comply with the recommended moments for hand hygiene.
One barrier to understanding POC hand hygiene may be the de-
pendence on a text, rather than visual, depiction of POC. The WHO
guidelines for hand hygiene in health care do provide some graph-
ics that reﬂect the POC by depicting a health care worker, patient,
and the delivery of care in the signiﬁcance of access to hand hygiene
products at the POC as a primary driver of compliance with theWHO
moments. However, this seems to have escaped effective transla-
tion at the front line. The Guide to Implementation of the WHO
Multimodal Hand Hygiene Improvement Strategy does not depict
the POC concept in graphics that illuminate the 3 components
patient, health care worker, and care delivery and such graphics may
be useful in improving POC adoption.13 Results of this survey may
have been different if the picture shown in Figure 1 had been in-
cluded to clarify the provision of ABHR at the POCwithin the patient
zone.
Survey results indicated organizational support for POC hand
hygiene in both countries. This suggests POC hand hygiene aware-
ness on the part of hospital leadership and support from the most
senior administrators, as part of the hand hygiene improvement
bundle.9 Leadership must commit to program support through
engaging the organization and the public through formal commu-
nication, hand hygiene education, visible promotions, and event
sponsorship. In implementing POC hand hygiene, it is important to
consider whether senior leadership truly understands that access
to hand hygiene products at the POC is an essential component for
enabling full compliance with hand hygiene guidelines. A failure to
understand and communicate the essential role POC access to ABHR
plays in supportinghandhygiene compliancemaybeaprimaryweak-
ness in our efforts to improve hand hygiene compliance.
Personal carriage, deﬁned as an individual bottle of ABHR in the
pocket or attached to a pocket or lanyard, was not common in either
the United States or Canada. Study respondents indicated that per-
sonal carriage products were notmade available to them. This survey
did not ask why the products were unavailable, but lack of expe-
rience with personal carriage could contribute to the reason it was
not selected as 1 of the top 3 better options for product location.
Other responses to the question about prevents personal carriage
from being used included “takes up toomuch room,” “I have enough
to carry,” “Gets in theway,” and “Don’t have a pocket.” Several studies
indicate that personal carriage, when used as part of a multimodal
approach to hand hygiene, was associated with an improvement in
hand hygiene compliance.3
Fig 1. Options for alcohol-based handrub at the point of care.
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US respondents were signiﬁcantly more willing to use person-
al carriage if it was linked to electronic compliancemonitoring (ECM).
This could indicate an increased awareness of personal account-
ability associated with individual ECM.
Currently, many ECM systems monitor only entry and exit from
a patient’s room. Room entry does not necessarily equate tomoment
1 that occurs within the patient zone. An opportunity may exist to
measure real time hand hygiene compliance at moment 1 if POC
hand hygiene products were connected to the ECM system. Elec-
tronic monitoring technology is new and during focus groups in the
United States, health care personnel expressed concerns about the
accuracy of the data, the use of entry/exit as an indication for hand
hygiene, and the potential use of the data for punitive purposes.14
Electronic monitoring of hand hygiene compliance at the POCwithin
the patient zone, rather than at room entry or exit could repre-
sent a step toward alleviating health care personnel concerns about
the value and relevance of electronic hand hygiene compliance rates
as well as improving the perceived value of personal carriage to
enable full compliance with hand hygiene policy.
One limitation of our study was that the sample was limited to
both physicians and nurses who spent more than 50% of their shift
providing direct patient care. A logical next step would be to conduct
a similar survey targeting IPs in both the United States and Canada.
IPs may have differing attitudes and beliefs as it relates to POC
because they do not traditionally provide direct patient care. Also,
IPs may have more speciﬁc subject matter expertise about ABHR
and POC.
Another limitation was that this study may not be generaliz-
able outside North America and differences between these results
and other countries may depend on current practice, regulatory re-
quirements, and national recommendations for hand hygiene. This
may be due to cultural norms, power dynamics, economy, reli-
gion, and language that could alter the beliefs and attitudes from
their North American counterparts.
CONCLUSIONS
The POC can be deﬁned as the place where 3 elements come to-
gether: the patient, the health care worker, and the provision of care
or treatment. The objective of our study was to compare the knowl-
edge, attitudes, beliefs, and practices of US and Canadian health care
providers as it relates to POC hand hygiene. It has been shown that
hand hygiene compliance increases, when ABHR is provided at the
POC.3
Survey respondents clearly stated that they would be more likely
to clean their hands if ABHR was available at the POC. Hospitals that
claim to follow speciﬁc moments for hand hygiene need to provide
hand hygiene products at the POC. Proper provisioning of ABHR at
the POC is a pillar in achieving our goal and moving the health care
team toward full compliancewith hand hygiene policy and best prac-
tice. As hand hygiene compliance improves, increased use of hand
hygiene products will place greater responsibility on industry to
create products that support the skin health needs of the health care
team. Because skin health issues associated with ABHR were cited
as among the most common reasons for preferring soap and water,
skin tolerance and user acceptance of ABHR products must rely on
hand hygiene product manufacturers to create hand hygiene prod-
ucts that are eﬃcacious while still supporting skin integrity.
Organizational support for hand hygiene improvement means en-
gaging frontline health care workers in the selection process for hand
hygiene products. Educating health care workers by improving their
understanding of hand hygiene skin science will better inform their
use of products and support the maintenance of skin integrity.
Preference for soap and water over ABHR indicates a knowl-
edge deﬁcit and the opportunity for health care workers to be
educated on speciﬁc hand hygiene practices for skin health as
well as patient safety. It is the ongoing challenge to IPs, health
care worker educators, and others to promote improved hand
hygiene compliance with the ultimate goal of improving patient
outcomes.
According toWHO, ABHR should be within arm’s reach of where
patient care or treatment is taking place and ABHR should be ac-
cessible without having to leave the patient zone. In a patient
environment where the POC may be crowded with not only the
patient, but also health care workers and medical equipment, POC
ABHR options that are conducive to the environment and are easily
accessible during treatment must be available. The feasibility of
placing ABHR on the foot of the patient’s bed as desired by both
US and Canadian health care workers deserves further explora-
tion. Frontline health care workers should be consulted and included
in designing new POC products. The crowded patient care environ-
ment leaves few options for placement of hand hygiene products.
Survey respondents provided information on their preferred place-
ment for ABHR, but there is a need for design improvement of all
POC options, including personal carriage hand hygiene products. A
clearer understanding of the essential nature of POC access to hand
hygiene products has shown their importance in enabling full com-
pliance with hand hygiene practice guidelines. This survey indicates
that health care organizations that provide ABHR options at the POC
will empower their frontline health care workers to improve their
hand hygiene compliance.
Despite the adoption of different national guidelines, there was
no difference in POC knowledge between Canadian and US health
care workers. Heightened awareness of the moments for hand
hygiene in Canada did not correlate with higher knowledge of POC
hand hygiene. In this study frontline HCWs in both Canada and the
United States were most aware of their own hospital hand hygiene
policy over national or global guidelines. To close the gap in un-
derstanding POC hand hygiene and practice guidelines, such as hand
hygiene, moments should be linked to POC concepts. Facility hand
hygiene policies should describe the POC concept and include the
provision of ABHR in the patient zone using graphics as well as nar-
rative explanations.
More education is needed to clearly deﬁne what POC is and how
it differs from the patient environment. Learning tools, such as dia-
grams and ﬁgures that clearly identify patient and health care zones,
will assist in health care provider education. Previously, these areas
were only described verbally or written.
The survey helped us to better understand the reasoning behind
health care workers’ preference for soap and water.
The survey highlighted the need for ABHR products that perform
in high-use environments without damaging the health careworkers’
skin integrity. Despite the evidence of eﬃcacy of ABHR, and rec-
ommendations in nationally recognized guidelines in both countries,
more frontline workers in both countries prefer soap and water over
ABHR. The frontline workers’ concern of skin health must be ac-
knowledged, addressed, and not ignored, despite the science to
support ABHR. It is not enough to educate staff on the science of
ABHRs, but also to include them on in-use evaluations and atten-
tion to their input and preferences.
A limitation of this study is that the stratiﬁcation of the results
by location of care was not within the scope of the study. Hand
hygiene practices do vary by unit, patient room conﬁguration, and
type of care provided.15 Future research could investigate these
variables.
POC hand hygiene is an effective method of promoting hand
hygiene at the critical moments when a patient is most vulnera-
ble. This survey highlights the universal need for increased education
and provision of accessible and acceptable hand hygiene products
in health care settings.
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